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BHEKHIHEHHOE IIHIH.EBAPEHHE H IIPOEJIEMA IIAPA3HTH3MA 
Y KJIEIU,EH - IIAPA3HTEHrOH (ACARIFORMES: PARASITENGONA) 

© A. B. IIIaTpoB 

ripoaHajiM 3 MpoBaH (J)eHOMeH BHeKHiiieHHoro mimeBapeHHfl y TaKOM BbicoKocneuHajiH- 
3 HpoBaHHOM rpyrmbi, KaK KjiemH-napa 3 HTeHroHbi, h oneHeHO ero 3 HaneHHe b jihhhhoh- 
HOM napa 3 HTH 3 Me 3 THX HJieHHCTOHOrHX H MX XH 3 HeHHOM CTpaTerHH. ripocjiexceHbi MOp- 
4 >ojiorMHecKHe npe.anocbi.jiKH Taxoro cnoco 6 a nHTaHHH w jxaejcn xapaKTepncTHKa ero Be- 
pOHTHblX 3 B 0 JIK)UM 0 HHbIX nOCJie^CTBHM. FIOKa 3 aHO, HTO napa 3 MTM 3 M — 3 TO XCH 3 HeHHbIM 
cueHapHM, npn kotopom nnmeBbie noTpebHOcra opraHH 3 MOB sbojhohhohho (J>opMHpyiOT- 
Cfl B CBH 3 H C ApyTHMH OpraHH 3 MaMH, n 0 CTaBJI 5 H 01 II,HMH MM B OCHOBHOM TOTOBblM nHlIje- 
bom MaTepwaji. npn 3 tom Bcex Kjiemeii-napa 3 HTeHroH KaK jimhmhok, TaK h nocTjiapBajib- 
Hbie CTa^HH, BHe 3 aBHCHMOCTH OT pa 3 Mepa MX nOTeHIJHaJIbHOH XepTBbI, MOXHO OTHeCTH 
He k napa 3 HTaM, a k MHKpoxHin,HHKaM. 


3a BCK) HCTOpHK) H3yHCHHH HJieHHCTOHOrHX HeOnpaB^aHHO MaJIO BHHMaHHH 
yaejuuiocb TaKOMy Hpe3BbinaHHO HHTepecHOMy, mo>kho CKa3aTb, napa^OKcajib- 
HOMy HBjieHHK), KaK BHeKHiiieHHoe nHmeBapeHHe (extra-oral digestion, EOD) 
(Cohen, 1995, 1998). Me^y TeM hmchho TaKOH cnoco6 nHTaHHH xapaKTepeH 
OTfl 6ojibuiHHCTBa rpynn HJieHHCTOHorux, a ero KjiaccHHecKHH npHMep — sto 
BbicacbiBaHne nayKaMH-TeHeTHUKaMH co,aep:>KHMoro nowMaHHoro b jiOBnyio ceTb 
HaceKOMoro, b KOTopoe ohm nepe^ TeM BnpbiCKHBaiOT doraTbin <J)epMeHTaMH 
cjikdhhoh cexpeT. KpoMe Toro, coBepuieHHO He ocBemeHa pojib BHeKmneHHoro 
nmneBapeHHH b CTaHOBjieHHH napa3HTapHbix OTHOineHHH y HJieHHCTOHorux h 
ocodeHHO KjiemeH. 

Uejib HacTOHinero coobmeHHH — nonbiTKa oueHHTb Mop^oiioranecKHe npe^- 
nocbuiKH h 3 BOjiiouHOHHbie nocjie^CTBHH, a TaK>Ke 3 HaneHHe b >KH 3 HeHHOH CTpa- 
Ternn BHeKHineHHoro nnmeBapeHMH y TaKOH BbicoKOcneunajm 3 HpoBaHHOM rpyn- 
nbi aKapM(|)opMHbix KjiemeH, KaK KJieutH-napa 3 HTeHroHbi, odbezumneMbie b ko- 
ropTy Parasitengona. 

MaTepnajiOM jym pa6o™ nocjiyxnjiH MHorojieTHne nccjie^OBaHMH aBTopoM 
>KH3HeHHOrO UHKJia, pa3BHTHH, yjIbTpaCTpyKTypHOH M0p(})0J10rHH, a TaKXe oco- 
6eHHOCTeH napa3HTH3Ma y npe^CTaBHTejieH jiByx ceMewcTB aKapH(J)opMHbix Kjie¬ 
meH (oTpfl# Acariformes) — Trombiculidae h Microtrombidiidae. 


npednocujiKU 

BHeKHiiienHoe nmneBapeHHe — sto ocobbiii cnocob nmaHHA, npn kotopom 
njiOTHbie TKaHH xepTBbi (JiepMeHTaTMBHO hjih MexaHHnecKH o6pa6aTbiBaiOTC5i 
BHe opraHH3Ma xumHHKa noepe^CTBOM ero ceKpeTopHbix BemecTB h jieHCTBHH 


177 




poTOBoro annapaia jxo jierKo ycBanBaeMon, HacbimeHHon nnTaTejibHbiMH Be- 
mecTBaMH >kh#koh (|)paKUHH, KOTopan 3aTeM noniomaeTCH xhiu,hhkom (Cohen, 
1995, 1998). Hhhmh cjioBaMH, xcepTBa npeBpamaeTcn b CBoeo6pa3Hyio eMKOdb, 
B KOTOpOH KaK 6bl npHTOTaBJIHBaeTCH )KH£KHH nHTaTCJIbHblH BblCOKOKOHUeHTpn- 
poBaHHbiii npoziyKT. CnmaeTcn, hto BHeKHinenHoe nnmeBapeHHe Hpe3BbinaHHO 
pacnpocTpaHeHO b hchbothom Mnpe, ho TOJibKO cpezm njieHHCTOHornx oho jx o- 
CTHrjio, moxcho CKa3aTb, CBoero noncTHHe HCKjnoHHTejibHoro pa3BHTHH. rioneMy 
xce TaK npoHcxoziHT? 

BojibiiiHHCTBO HjieHHCTOHorHx o6jia,aaeT HapyxcHbiM KyTHKyjinpHbiM, xhth- 
HH3HpOBaHHbIM HJIH )Ke MHHepaJIH30BaHHbIM ! nOKpOBOM — CBOeo6pa3HbIM 3a- 
mHTHblM naHUHpeM, HJIH 3K30CKejieT0M. ,U,JIH TOrO, HT06bI npOHHKHyTb Hepe3 
3tot naHunpb, Heo6xoziHMO o6jia,aaTb cooTBeTCTByiomHMH npHcnoco6jieHHH- 
MH — MOlIIHblMH pOTOBbIMH OpraHaMH. Ho y XHIlIHblX HJieHHCTOHOTHX, DiaBHblM 
o6pa30M XeJIHUepOBbIX, K KOTOpbIM OTHOCHTCH H KJiemH, KaK npaBHJIO, HeT B03- 
MOxcHOCTen pa3MejibnaTb, pa3pbmaTb h tcm 6ojiee nepenceBbiBaTb hjih >Ke ue- 
jihkom 3arjiaTbiBaTb xcepTBy. M3HanajibHO ohh jiHmeHbi xceBaiejibHbix opraHOB 
H HMeiOT JIHLIIb OTHOCHTejIbHO He60JIbIHHe KJieiHHeBHJIHbie, KHHXajIOBHZIHbie 
hjih xe cTHjieTOBH^Hbie xejiHuepbi, nocpeacTBOM KOTopbix MoryT npo^ejiaTb b 
Tejie h TKaHHx xepTBbi cpaBHHTejibHO He6ojibmoe oTBepcTHe (Snodgrass, 1948). 
3to odecneHHBaeT hm BecbMa orpaHHneHHbin no njioma^H aocryn k BHyrpeH- 
HOCTHM nOHMaHHOrO XCHBOTHOrO, KOTOpbIM OHH BblHyXC^eHbl n0JIb30BaTbCH £JIH 
nojiyneHHH hcoOxo^hmoh hm nnmn. TaK npoaojDKajiocb Ha npoTHxeHHH mhji- 
jihohob jieT, Kor^a Ha 3eMjie, b nacTHOCTH Ha cyme, eme b ochobhom He cy- 
mecTBOBajm #pyrne, He CHadxeHHbie njioTHbiMH noKpoBaMH (|)opMbi, h hmchho 
otot ran nHTaHHH nojiynnji cpezm HJieHHCTOHornx Handojibrnee pacnpocrpaHe- 
HHe. TaKHM o6pa30M, BHeKHineHHoe nnmeBapeHHe Morjio c(|)opMHpoBaTbCH h 
3BOJIIOUHOHHO BbipadOTajIOCb B OCHOBHOM £JIH npeO^OJieHHH TBepZIOrO KyTHKy- 
jinpHoro noKpoBa npn nHTaHHH o^hhx HjieHHCTOHornx ^pyrnMH (Cohen, 1995, 
1998). no ziaHHbiM KooHa, H3 136 ceMencTB xmimbix Chelicerata npe^ciaBHTejiH 
121 ceMencTBa Hcnojib3yiOT BHeKHiiienHoe nnineBapeHne. CooTHomeHHe o6me- 
ro HHCjia ceMencTB h ceMencTB, Hcnojib3yK>mnx BHeKHineHHoe nnmeBapeHHe, 
y Mandibulata, o6 r be£HHHK>mnx paKOo6pa3Hbix n HaceKOMbix, HecKOJibKO MeHb- 
me h cocTaBjmeT cooTBeTCTBeHHO 105 n 75 ceMencTB (Cohen, 1995). nepexo# 
HeKOTopbix nayKOB, cKopnnoHOB n pnaa zipyrnx njieHHCTOHornx k Hana^eHHio 
Ha no3BOHOHHbix HyxcHO paccMaTpnBaTb KaK 6e3ycji0BH0 BTopnHHyio a^aniaunio. 

npezmojiaraeTCH, hto EOD h ero nacTHbie ocoOchhocth h MexaHH3Mbi bo3- 
HHKajIH H COBepilieHCTBOBaJIHCb B XORQ 3BOJHOU.HH MHOrOKpaTHO H He3aBHCHMO 
b pa3Hbix rpynnax HjieHHCTOHornx no Mepe hx noHBjieHHH Ha 3eMjie h jiajib- 
Henmero a^anTaunoreHe3a. Ho ecjin y Arachnida, t. e. nayKooo6pa3Hbix, TaKon 
cnocod nnTaHHH npn3HaeTcn bo mhotom H3HanajibHO npncymnM cbohctbom, 
nocKOJibKy y hhx, no aaHHbiM CHoarpacca (Snodgrass, 1948), HHKor^a He 6biJio 
h HeT HacTOHmnx xceBaTejibHbix opraHOB, to b flpyrnx rpynnax xejinuepaT h 
MaHandyjiHT BHeKnmenHoe nnmeBapeHHe pa3BHBajiocb HeoaHOKpaTHO de novo , 
He3aBHCHMO ot apyrnx rpynn. 

KaKOBbi xce Mop^ojiornnecKHe npeanocbiJiKH TaKoro yHHKajibHoro cnocoda 
nHTaHHH? 

OTcyTCTBne pa3BHTbix xceBaTejibHbix opraHOB BbiHy^njio apaxHmi npncnocad- 
JIHBaTbCH K nHTaHHIO HCHJIKOH nHlIieH, KOTOpyiO OHH MOrjIH 6bl H3BJieHb H3 CBO- 
en xepTBbi. yKmman nnma TpedyeT ot poTOBoro annapaTa BbipadoTKH cBoeod- 
pa3Horo, k TOMy xe MomHoro, HacocHoro MexaHH3Ma. nooTOMy h y apaxHH#, h 
y MaHzm6yjiHT, ncnojib3yiomHx BHeKnmenHoe nnmeBapeHHe, zieHTejibHOCTb xo- 
pomo pa3BHToro cocymero annapaTa (pnc. 1, cm. bkji.) cocTaBjineT 3HaHHTejibHyio 
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Pnc. 1. OcoSeHHOCTH opraHH3auHH FOiemeH-napa 3 MTeHroH (Parasitengona). 

1 — JiHHHHKa oema Platyfrombidium fasciatum (C. L. Koch, 1836) (Acariformes: Microtrombidiidae), napa3HTH- 
pytomafl Ha apyrux hjichhctohotux. Xopomo BHaHa annKaabHaa npucocKa, chopMupyeMan BepuiHHHbiMH nacTHMH 
poTOBoro annapaTa. SEM. X400; 2 — CKpbiTaa noa cmiHHbiM uihtkom npucocKa, c noMombio kotopoh JtMMHHKa 
KJiema Platyfrombidium fasciatum (C. L. Koch, 1836) (Acariformes: Microtrombidiidae) BbicacbiBaeT H3 CBoeii xcepT- 
Bbi xcuHKoe coaepxHMoe. SEM. X1300; 3 — nonepeHHbin pa3pe3 oGteMHOH tjiotkm jihhhhkh KJiema Camerotrom- 
bidium pexatum (C. L. Koch, 1837) (Acariformes: Microtrombidiidae). TEM. x5000; 4 — nonepenHbiH pa3pe3 ann- 
KajibHbix nacTeft poTOBoro annapaTa B3pocaoro KJiema Platyfrombidium fasciatum (C. L. Koch, 1836) (Acariformes: 
Microtrombidiidae). BnaeH jia6pyM, pa 3 rpaHHmiBaK>iHHH tok nmim n catOHbi b npeaenax poTOBoro annapaTa. Ilo- 
JtyroHKHH cpe3, toji yuan h o b bi h chhhh. x90. ch — 6a3aabHbin naemiK xeanuepbi, ey — raa3, hy — runoCTOM, !a — 
aaSpyM, m — MbiiHUbi, p — naabna, ph — raoTKa, s — npucocKa, sc — cnHHHoft iumtok, ss — cy6xeanuepaabHoe 
npocTpaHCTBO, tr — raaBHbie TpaxeftHbie ctbojim. 

Fig. 1. Peculiarities of the Parasitengona mites organization. 


nacTb npouecca nnTaHHH. 3tot annapaT BKjnonaeT, Bo-nepBbix, MomHbin tjio- 
T04HbiM Hacoc, o6ecne4eHHbin MbimuaMH, 3Ha4HTejibH0 pacmnpHiomHMH rjio- 
T04HbIH npOCBeT H TeM CaMbIM C03^aiOmHMH HarHeTaiOIUHM 3(t)4)eKT (pnc. 1, 3 ). 
Bo-BTopbix, HeManyio pojib b otom npouecce nrpaioT BepinnHHbie 4ac™ potobo- 
ro annapaia, oneHb Macro npno6peTaiomHe (J)opMy npncocKH, hto b cboio one- 
peub 4pe3Bbi4aiiH0 o6jier4aeT nouo6Horo poua npouecc nHTaHHH (pnc. 1, 7, 2 ). 
KpoMe toto, HHKaKoe nniaHHe, a TeM 6ojiee TaKoe cneuHajiH3HpoBaHHoe, KaK 
BHeKHine4Hoe nnmeBapeHHe, 6biJio 6bi HeB03M0XCH0 6e3 HCKjno4HTejibHo pa3- 
BHTblX 3KCTpaHHTeCTHHaJlbHbIX, T. e. (J)yHKUHOHHpyiOIHHX nOMHMO KHIlie4HHKa, 
cjnoHHbix xejie3 (pnc. 2, 2 , 3 , cm. bkji.). Mmchho ceKpeTopHbie BemecTBa cjhoh- 
hhx xcejie3 OTBeTCTBeHHbi 3a pa3xcnxceHHe TKaHen xepTBbi h npnBeueHne hx, TaK 
CKa3aTb, b «yzio6oBapHMoe» coctohhhc. rio3TOMy y Bcex nayKOo6pa3Hbix cjiioh- 
Hbie xcejie3bi pa3BHTbi, KaK npaBHJio, oneHb xopoino (BeKJieMHiueB, 1964). Baxc- 
ho OTMeTHTb, 4to ziCHTejibHOCTb CHiOHHbix xcejie3 h poTOBoro annapaTa MHOTHX 
rpynn 4JieHHCT0H0THX HaXOUHTCH B TeCHOM (JtyHKUHOHaJIbHOM B3aHMOUeHCTBHH 

h no£4HHeHa oco6oMy 3aKOHy, oTKpbiTOMy eme b Hanajie XX b. (Awati, 1914). 
3tot 3aKOH ycTaHaBJiHBaeT npHHunn HecMeuiHBaHHH tokob cjiiohm h xch^koh 
nnmn b npeuejiax poTOBoro annapaTa, ujih 4ero cymecTByiOT pa3JiH4Hbie Mop(J)o- 
HornnecKne CTpyKTypbi h MexaHH3Mbi (pnc. 1 , 4 ), onncbiBaTb KOTopbie b ueTajmx 
He npe^CTaBHHeTCH B03M0XCHbiM. Bee 3th npnHunnbi c ycnexoM peajiH3yioTCH bo 
mhothx rpynnax 4JieHHCT0H0THx, ecTecTBeHHo oTJinnaHCb nacrabiMH ueTajiHMH. 

rioMHMo poTOBoro annapaTa h cjnoHHbix xcejie3, HeManoBaxHoe 3HaneHHe 
b ocymecTBJieHHH BHeKHUie4Horo nnmeBapeHHH npnHamiexHT nnmeBapnTejib- 
HOMy TpaKTy, TJiaBHbiM o6pa30M cpeuHen KnuiKe. Y npe^CTaBHTejien rpynn, 
nepeBapnBaiomHX nnmy b nojioc™ khlukh, t. e. HMeiomnx nojiocraoe hjih 6o- 
;iee coBepuieHHoe npncTeH04Hoe-(MeM6paHHoe) nnmeBapeHHe (YrojieB, 1972), 
c Heo6xo£HMocTbio BbipaGaTbiBaioTCH cneuHajiH3auHH h /iH(J)(}) e P eH U Ma U™ KaK 
OT^ejioB KHuienHHKa, TaK h co6cTBeHHO nnmeBapHTejibHbix h ceKperapHbix KJie- 
tok, 6ojiee hjih MeHee hhtchchbho o6HOBJi5nomnxcH b npouecce XH3HeueHTejib- 
hocth opraHH3Ma. ripn norJiorueHHH xce b KnuiKy yxce npejmapnTejibHO nojiy- 
nepeBapeHHbix BemecTB nnmeBapnTejibHbiM kjictkbm yxce npaKTnnecKH HH4ero 
Zipyroro He ocTaeTcn, KaK TOJibKO TeM hjih hhmm cnoco6oM, ho uocTaT04Ho nac- 
chbho, HanpnMep, nyTeM (J)aro- hjih nnH0UHT03a 3axBaTHTb h aKKyMyjinpoBaTb 
3th BemecTBa (pnc. 2, 7). IlooTOMy b Bbipa6oTKe coBepmeHHoro nnmeBapnTejib- 
hoto TpaKTa npn otom, b cyiuHoc™, HeT Heo6xo/mMOCTH. Kohchho, oto He 
03HanaeT, 4to Bee 4jieHHCTOHorne jmmeHbi juK^epeHunpoBaHHoro Ha oraejibi 
KHuienHHKa. BoBce HeT. 3to jmnib 03Ha4aeT, Bo-nepBbix, 4to xcnBorabie c pa3- 
BHTblMH OTUeJiaMH KH1HKH HaXOUHTCH Ha 3BOJHOUHOHHOM UpeBe BblHie Tex, KOTO- 
pbie 3thm KanecTBOM He o6jiauaioT. Bo-BTopbix, caMO no ce6e BHeKHiuenHoe n h- 
meBapeHHe MOrJIO C(J)OpMHpOBaTbCH TOJibKO Ha OCHOBe £0CTaT04H0 npHMHTHB- 
Hbix cnoco6oB ycBoeHHH nnmn, t. e. b Te uajieKne BpeMeHa hctophh 3eMJin, 
Korua eme TOJibKO pemajicn Bonpoc o cnoco6ax nnmeBapeHHH KaK TaKOBoro. 
Mhmmh cjiOBaMH, BHeKHuienHoe nnmeBapeHHe, bhuhmo, motjio c(J)opMHpoBaTb- 
CH H BnOCJieUCTBHH npOTpeCCHpOBaTb Ha 3ape CTaHOBJieHHH OCHOBHbIX 3BOJHO- 
UHOHHblX CTBOJIOB 4JieHHCT0H0THX. M Te Tpynnbl, KOTopbie COXpaHHJIH JX O HeKO- 
Topon CTeneHH apxannHbin cnoco6 yTHJiH3aunH nnmn, KaK HanpnMep cnoco6- 
HocTb k (J)arouHT03y, pa3BHJin 3tot cnoco6 nnmeBapeHHH 3Ha4HTejibHO cnjibHee 
Zipyrnx rpynn. 3to 6yueT bhuho H3 uajibHenmero H3JioHceHHH. 3uecb moxcho 
npnHTH k TaKoro poua napauoKcajibHOMy cyxcueHHio, 4to xapaKTep nnmeBapn- 
TejibHoro onnTejiHH, ero CTpoeHne h oHToreHeTHnecKan UHHaMHKa onpeuejunoT 
h bck) CTpaTermo pa3BHTHH uaHHon rpynnbi opraHH3MOB, ee sbojiiouhio h nn- 
meByio auamaunio. B tom nncjie oto othochtch h k poTOBOMy annapaTy h 
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Phc. 2. OpraHM3auMH m oco6eHHocTM napa3MTMpoBaHHH icaemeM-napa3MTeHroH (Parasitengona). 

/ — ynacTOK cpe/men khlukh B3pocjioro KpacHOTeJiKOBoro icnema Hirsutiella zachvatkini (Schluger, 1948) (Acarifor- 
mes: Trombiculidae), BbinojiHeHHbiM KpynHbiMH cTamiOHapHbiMH numeBapMTeJibHbiMM KJieTKaMM c (J)arocoMaMH h re- 
Tepo^H30coMaMH. TEM. X5000; 2— nonepeHHbiH cpe3 maTOcOMbi jihhhhkh Platytrombidium fasciatum (C. L. Koch, 
1836) (Acariformes: Microtrombidiidae) Ha ypOBHe ocHOBaHHfl ninocTOMa c o6T>eMHOM hiotkoh h cjnoHHbiMH * ejie- 
33 mm no cTopoHaM ot poTOBoro annapaTa. riojiyTOHKMH cpe3, TOjiynziMHOBbiM chhhh. x 180; 3 — nonepeHHbiH cpe3 
maTOcoMbi jihhhhkh Camerotrombidium pexatum (C. L. Koch, 1837) (Acariformes: Microtrombidiidae) Ha ypoBHe ce- 
pe/mHbi rHaTOKOKCbi c pa3BHTbiMH c^ioHHbiMH xcejie3aMH no CTopoHaM ot poTOBoro annapaTa FIojiyTOHKHM cpe3, 
TOJiyHiiHHOBbiH chhhh. x 180; 4 — cthjioctom — nHiueBaJi Tpy6Ka — jihhhhkh KpacHOTeJiKOBoro KJieiua Neotrombi- 
cula pomeranzevi (Schluger, 1948) (Acariformes: Trombiculidae) b onnjtepMHce KpacHO-cepoH nojieBKH. Chmmok c 
rncTo/iorMHecKoro npenapaTa. A3yp-303HH. x 150; 5 — cthjioctom jihhhhkh KpacHOTeJiKOBoro KJieuia Hirsutiella 
zachvatkini (Schluger, 1948) (Acariformes: Trombiculidae) b noKpoBax pbixefi noJieBKH. TMCTOJiorHHecKHH npena- 
paT. A3yp-303HH. X150. ch — xejiHuepbi, ep — onnjiepMMc, hi — reTepojiM30coMbi, ml — npocBeT cpeaHefi khuikh c 
roMoreHHbiMH KanjiflMH nmueBoro cy6cTpaTa, ph — rjioTKa, pha — 4>arocoMa, sc — cnnHHOM luhtok, sg — cjhoh- 

Hbie >Kejie3bi, si — cthjioctom. 

Fig. 2. Organization of Parasitengona mites and their parasitizing habits. 


cjiiOHHbiM xejie3aM — XHBoraoe npncnocaGjiHBaeT cboh potoboh annapaT, a 
Taicxe h cjiiOHHbie xejie3bi k opraHH3auHH KHineHHHKa h, cjiejiOBaTejibHO, no- 
TpeSHOCTHM opraHH3Ma, a He HaoSopoT, t. e. moxho roBopHTb o npnMaTe ohto- 
^epMajibHoro npoH3BOjiHoro b npouecce obojiiouhh h ajianTauHoreHe3a y mho- 
rnx rpynn xhbothmx. FlHTaHHe ecTb rjiaBHan, onpejmjnnomafl (jjyHKUHH opra- 
HH3Ma H C 3THM HeH36eXHO npHXO^HTCH CHHTaTbCfl. 


Xuiuhuku u napa3umbi 

Boo6me, npoGjieMa BHeKHiueHHoro nnmeBapeHHH oxBaraBaeT ihhpokhh 
CneKTp pa3JIHHHbIX GHOJIOrHHeCKHX ^HCUHIUIHH, TaKHX KaK GhOXHMHH (})epMeH- 
TOB, (J)H3HOJIOrH5I nHTBHHH, 3BOJIIOUHOHHafl OKOJIOrHH H, He B nOCJiejlHIOIO OHe- 
p ejm, yjibTpacTpyKTypHafl h (JiyHKUHOHajibHafl Mopcjjojiornfl opraHOB h TKaHen, 
CBH3aHHbix c peajiH3auHeH jiaHHoro cnoco6a nojiyneHHH nmim. K coxajieHHio, 
3Ta oSjiacTb ocTaeTCH HaHMeHee nccjiejiOBaHHOH jmcminjiHHOH b no3HaHHH Me- 
XaHH3MOB nHTaHHH, 0 C 06 eHH 0 IipHMeHHTejIbHO K TaKHM Hpe3BbIHaHHO o6niHp- 
HbiM h SnojiorHHecKH pa3HOo6pa3HbiM rpynnaM nayKOo6pa3Hbix, kbkhmh hbjih- 
iotch aKapH(J)opMHbie h napa3HTH(J)opMHbie Kjiemn. Tohho TaK xe pojib EOD 
b cTaHOBJieHHH h obojhouhh napa3HTapHbix OTHomeHHH y KJiemew h jx pyrnx 
HjieHHCTOHorHx, a TaKxe npoSjieMa 3BOJnouHOHHO-Mop(jx)jiorHHecKoro pa3rpa- 
HHHeHHH xHmHHHecTBa h napa3HTH3Ma ocTaiOTCH BecbMa cjia6o H3yneHHbiM pa3- 
^ejiOM 30ojiorHH h o6men napa3HTOJiorHH. 

Flo MHeHHio Ko3Ha (Cohen, 1995, 1998), BHeKHiiieHHoe nHmeBapeHHe cboh- 
CTBeHHO npeHMymecTBeHHO xnmHHKaM, KOTopbie b otjihhhc ot napa3HTOB b 
iiinpoKOM CMbicjie He npncnoca6jiHBaiOTCH TeM hjih hhwm cnocoGoM k hctoh- 
HHKy nmim, a TpaHCcjjopMHpyiOT ero onpejiejieHHbiM o6pa30M jura cbohx Hyxji, 
jura Hero 3aTpaHHBaiOT jionojiHHTejibHbie ycnjura h OHeprnio, t. e. ohh nirraiOT- 
ch He yxe roTOBbiM nnmeBbiM cyGcrpaTOM, a nojiyneHHbiM b pe3yjibTaTe onpe- 
^ejieHHOH paSOTbl. HHbIMH CJIOBaMH, MX OBOJHOUHH HJXQT BnOJIHe He3aBHCHMO 
ot 3BOJHOUHH hx noTeHUHajibHbix xepTB, a BHeKHiiieHHoe nHmeBapeHHe KaK pa3 
h HBjineTCH MepnjiOM ^ocTaTOHHO uinpoKOH nnmeBOH a^anTauHH, He npHBH3aH- 
HOH XeCTKO K TeM HJIH HHbIM oG'beKTaM XHmHHHeCTBa. y napa3HTOB Bee oGctoht 
HecKOJibKO HHane. H3bcctho, hto TaKHe jipeBHne h BbicoKOcneunajiH3HpoBaH- 
Hbie 3KTonapa3HTbi, KaK HKcojiOBbie Kjiemn norjiomaiOT b ochobhom uejibHyio 
KpoBb H3 KanHjuinpHoro pycjia hjih xe H3 nnmeBOH nojiocTH, o6pa3yiomeHCH 
npn nHTaHHH napa3HTa b noKpoBax xo3HHHa. HecMOTpn Ha 3HaHHTejibHbie ycn- 
jihh no noncKy xo3HHHa — no3BOHOHHoro XHBOTHoro, HanajieHHH Ha Hero, BHe- 
jipeHHH b ero noKpoBbi h a axe 3HanHTejibHoe (JjepMeHTaTHBHoe jiencTBne cjiioh- 
Horo ceKpeTa b paHKe xhbothoto, norjiomaeTcn TeM He MeHee yxe roTOBbin 
BbicoKOKOHueHTpnpoBaHHbiH nnmeBOH cyGcTpaT, kbkhm HBjraeTcn KpoBb. Cjie- 
jlOBaTejibHO, HKCOjiOBbie KJiemn He yaoBjieTBopniOT b noJiHOH Mepe noHHTHio 
BHeKHiueHHoro nnmeBapeHHH, ho 3aTO hbjihiotch o6pa3ixoBbiMH napa3HTaMH. 
nooTOMy c oGmnx no3HUHH moxho CKa3aTb, hto napa3HTaMH hbjihiotch Te op- 
raHH3Mbi, nnmeBbie noTpeGHOCTH KOTopbix sbojiiouhohho (JiopMnpyiOTCH b cbh- 
3H C JipyrHMH OpraHH3MaMH, nOCTaBJIHIOmHMH HM B OCHOBHOM rOTOBblH nn- 
meBon MaTepnaji. Bee jipyrne B3anMOOTHomeHHH Mexjiy xhbothmmh yMecTHO 
OTHeCTH K XHmHHHeCTBy HJIH xe, npHMeHHTejIbHO K MejIKHM HJieHHCTOHOTHM, 
HanajiaiomHM Ha Gojiee KpynHbix xhbothmx, BHe 3aBHCHMOCTH ot hx cncTeMa- 
THHecKoro CTaTyca, — k MHKpoxnmHHHecTBy. CaMnx xe nojioGHbix xhbothmx 
b TaKOM cjiynae moxho othccth k pa3pn,ay MHKpoxnmHHKOB (BajiamoB, 1982; 
HanKa, 1997). 


180 



Hacmnbie npuMepbi u cnedcmeun 


YHMKajibHbiH npHMep BHeKHLiienHoro nnmeBapeHHH b xchbothom MHpe mox- 
ho o6Hapy^KHTb, b nacTHOCTH, y npejjcTaBHTejien orpoMHoro no hhcjichhocth h 
Hpe3BbiHanHO 6nojiornHecKH pa3HOo6pa3Horo OTpmia aKapn(J)opMHbix miemen 
(Acariformes). Penb ujxqt o Kjiemax-KpacHOTejiKax ceM. Trombiculidae, a TaKxce 
n o jipyrnx 6jiH3KopoacTBeHHbix ceMeiicTBax, obBejiHHfleMbix b KoropTy Parasi- 
tengona. 

3^ecb BaxcHO nojmepKHyTb HecKOJibKO npHHunnnajibHbix momchtob KaK b 
peajiH3aunn x(H3HeHHoro umuia 3thx KJiemen, Tax mbhx Mopc})0(})yHKUHOHajib- 
Hbix oco6eHHOCT5ix. Flpexme Bcero Kjiemn otoh rpynnbi, Hacejunomne noHBy n 
BoaoeMbi, xapaKTepn3yiOTCH yHHKajibHbiM pa3BHTneM c nepe/iOBaHHeM aKTHBHbix 
h noKOfluunxcn crajiHH b xch3hchhom unKjie. M 3 ah ua noABJineTCH HennTaio- 
manca perpeccnpoBaHHan npejuiHHHHKa, KOTopan jihhhct Ha aKTHBHyio 1 iie- 
CTHHoryio napa3HTHHecKyio jiHHHHKy, OTJiHHHyio no BHeumeMy BHjty ot apy- 
rnx cTaann pa3BHTHH (pnc. 1, /). nocjie ojmoKpaTHoro nnTaHHH Ha no3BOHOH- 
hom (Trombiculidae) hjih 6ecno3BOHOHHOM (npeacTaBHTejin apyrnx ccmchctb) 
xo3HHHe jiHHHHKa npeBpamaeTcn b noKomnyiocH perpeccnpoBaHHyio npoTOHHM- 
(J)y, H3 o6ojiohkh KOTopon BbuiynjineTCH aKTHBHan xnmHan jxeiiTOHHMcjja. Ilo- 
cjie^HHH MHoroKpaTHO nHTaeTCH, TepneT aKTHBHOCTb n npeTepneBaeT jiHHbKy Ha 
noKonmyiocH perpeccHpoBaHHyio TpnTOHHM^y, H3 kotopom b cboio onepejtb Bbi- 
JiynjineTCH xhiuhwh B3pocjibin Kjiem. ,I(eHTOHHM(i)bi n B3pocjibie Kjieum nnTa- 
IOTC5I pa3JIHHHbIMH MCJIKHMH 6eCn03B0H0HHbIMH H HX HHIjaMH. Bee aKTHBHbie 
CTajJHH 3THX KJieilteH KaK napa3HTHHeCKaH JIHHHHKa, TaK H ^eHTOHHM(J)a H 
B3pOCJIbIH KJiem, B BbICOKOH CTeneHH y^OBJieTBOpHIOT nOHHTHIO BHeKHUieHHOrO 
nnmeBapeHHH, nocKOJibKy 3arjiaTbiBaiOT b cpejmioio KnuiKy yxce (J)epMeHTaTHBHO 
o6pa6oTaHHbin npeopajibHO xchjikhh nnmeBOH cy6cTpaT, jmmeHHbin KjieTOHHbix 
(J)parMeHTOB n jipyrnx njiOTHbix KOMnoHeHTOB (Mitchell, 1970). 3tot nnuteBon 
cy6cTpaT b BHjie nnmeBbix Kanejib He3HanHTejibHO jionojiHHTejibHO o6pa6aTbiBa- 
eTCH b cpe^Hen khuikc nocpejiCTBOM nojiocraoro nnmeBapeHHH n 3aTeM norjio- 
utaeTCH CTaTHHHbiMH nnuteBapnTejibHbiMH KjieTKaMH npenMymecTBeHHO nyTeM 
(J)arouHT03a (apxanHHbin cnocob) (pnc. 2, 1) n nnH0UHT03a. Baxaio OTMeTHTb, 
hto, cjiejiyn o6men aaanTHBHon CTpaTernn otoh rpynnbi, jihhhhkh KpacHOTeji- 
kobhx KJiemen He nHTaiOTCH KpoBbio cbohx xo3neB — no3BOHOHHbix xchbothmx, 
t. e. BbicoKOKOHueHTpnpoBaHHbiM roTOBbiM nnmeBbiM cy6cTpaTOM, KaK oto jxt- 
JiaiOT, HanpnMep, HKCOjiOBbie n apra30Bbie Kjiemn, o neM roBopnjiocb Bbime. 
Hao6opoT, ohh pacTBopnioT nocpejxcTBOM cjnoHHoro ceKpeTa jiOKajibHbin ynac- 
tok b rjiy6nHe noKpoBOB xo3HHHa, OTKyjja n nojiynaiOT Heo6xojiHMbiH, ho TaKxce 
HacbimeHHbin nnTaTejibHbiMn BemecTBaMH nnmeBon cy6cTpaT b BHjie jiHM(})bi, 
xchjjkoh (J)a3bi 3KccyjiaTa n MexcTKaHeBoh xchjikocth (LUaipoB, 2000). B otmx 

uejmx JIHHHHKH KpaCHOTeJIOK pa3BHBaiOT B ‘nOKpOBaX XCMBOTHbIX CTHJIOCTOM 
(pnc. 2, 4, 5), hjih nnmeByio Tpy6Ky, t. e. jteMOHCTpnpyioT npnMep bhcokom 
ajianTaunn k nnTaHnio Ha mnpoKOM Kpyre no3BOHOHHbix xcnBOTHbix (Shatrov, 
2001). Cthjioctom hhoh opraHH3aunn xapaKTepeH n juih jihhhhok BOjmHbix Kjie- 
men (Abro, 1984). BMecTe c TeM b opraHH3aunn caMnx jihhhhok KpacHOTejiOK h 
jipyrnx napa3HTeHroH npaKTHnecKH Hnnero He CBHjieTejibCTByeT 06 hx napa3H- 
TH3Me, a pa3jiejieHHe Ha xhluhhkob h napa3HTOB bo Been 3toh rpynne bo mho- 
tom Tpaj3,HU,HOHHO o6yCJIOBJIHBaeTCH HCKJIIOHHTeJIbHO OTHOCHTeJIbHbIMH pa3Mepa- 
MH XHIHHHKa H XCepTBbI, HTO B OTHOlIieHHH TaKOTO CJIOXCHOTO HBJieHHH, KaK na- 
pa3HTH3M, Hejib3H paccMaTpHBaTb b KanecTBe 6e3ycjiOBHO HajiexcHoro KpHTepnn. 

Bo Been jihhhh napa3HTeHroH ajianTauHoreHe3 meji He no nym Bbipa6oTKH 
nacTHbix cneunajiH3auHH b OTHomeHHH rpynn B03MOxcHbix xcepTB hjih xo3HeB, 
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a no ny™ coBepineHCTBOBaHMH mmchho MexaHH3MOB BHeKnmeHHoro nnmeBape- 
HMH B CBH3H C apXaMHHblMM OCOGeHHOCTHMM BHyTpeHHeH OpraHH3aUHH, B OCO~ 
6 eHH 0 CTn KnmeHHHKa (pnc. 3). Cnoco 6 n MexaHM3Mbi nmaHnn 3 #ecb no^roHH- 
jincb nojx yxce MMeiomyiocH KOHCTMTyunio, n Be^ymnMn (J)aKTOpaMH b nx co- 
BepmeHCTBOBaHnn HBnjincb opraHH3aunH kmuikm n xapaKTep HH^MBH^yajibHoro 
pa3BHTMH, Ha oScjiyxcnBaHne KOToporo 3to nmaHne b ochobhom h HanpaBJieHO. 
Y 3thx KJiemeH b nojmon Mepe peajin3yiOTCH Te npnHunnbi b opraHM3aunn n 
(J)yHKunoHnpoBaHnn poTOBoro annapaTa n cjnoHHbix xcejie3, o Korapbix roBopn- 
jiocb Bbirne. npnneM, KaK npe^nojiaraeTCH (Mitchell, 1970), HecKOJibKO napHbix 
cjnoHHbix xcejie3 (pnc. 2, 2, 3 \ 3) n nx pacnojioxceHne Ha cjhohhom npoTOKe cbh- 
^eTejibCTByioT 06 onpettejieHHOM, MoxceT 6 biTb jx axce cneunc^nnecKOM CMemnBa- 
hhh (J)epMeHTOB cjnoHbi n nx onpezjejieHHon KOMOnHaunn b npeztpoTOBoh nojio- 
cm KJiema turn 6 ojiee 3<jxl)eKTnBHoro ziencTBnH cjnoHHoro ceKpeTa b tkbhhx 



Phc. 3. CxeMa aHaTOMHHecKoii opraHH3au,nn B3poc;ibix (})a3 pa3BHTHH KJTemeu-KpacHOTejiOK (Acari- 

formes: Trombiculidae). 

C jieBOH CTopoHbi noKa3aHa cpeaHaa KHiiiKa, 3KCKpeTopHbiH opraH w M03r (cuHraHrjiHM), c npaBOH — cjnoHHbie 
h TpyGnaTaa >xejie3bi h roHaaa. 1 — MeuiKOBHzmafl 3aMKHyTaa cpeaHaa KHiiiKa, 2 — cneuHajiH3HpoBaHHbiH 3K- 
CKpeTopHbiH opraH, ccJ)opMHpoBaBiiiHHCfl Ha MecTe 3aaHeH khuikh, 3 — 3KCTpaHHTecTMHajibHbie cjnoHHbie acejie- 
3bi, 4 — TpyGnaTaa >Kejie3a, opraH BoaHo-cojieBoro obMeHa, 5 — nojioBbie )Kejie3bi, 6 — CMHraHniHH, 7 — poto- 

boh annapaT. 

Fig. 3. Anatomical organization of adults of trombiculid mites (Acariformes: Trombiculidae). 
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XepTBbl. ripn BCeM 3T0M KpaCHOTCJIKH B COBOKynHOCTH BCeX CTajJHH pa3BHTHH 
oSHapyxcHBaiOT npHMep HCKjnoMHTejibHOH 3mnoro-({)H3HOJiorHHecKOH cneuna- 
jiH3auHH h b to xe BpeMH njiacTHMHOCTH, pejmo BCTpenaiomHxcfl y jtpyrnx MJie- 
hhctohothx (Shatrov, 2001). 

3/iecb BaxcHO HMeTb b BHjiy, mto KaK y Kneiuen, TaK h y jjpyrnx xchbot- 
Hbix, 3BOJiK>UHOHHpyeT He ojxna KaKaH-HH6ym> CTa^HH xai3HeHHoro uHKjia, Ha- 
npuMep, napa3HTHHecKaH jiHMHHKa, hjih xce XHmHbiH B3pocjibiH Kjiem, a Becb 
OHToreHe3 ucjihkom b COBOKynHOCTH Bcex ero CTajiHH. B nacTHOCTH, y Kpac- 
HOTejiOK Be/iymHM (f>aKTopoM HBjineTCH He napa3HTH3M jihmhhok, a ycjioBHH 
cpe/ibi, b KOTopbix npoHcxoziHT Bee pa3BHTHe Kjiemen h b ocoSchhocth xcH3He- 
^eHTejibHOCTb B3pocjiOH CTajiHH. Ilo3TOMy y 3thx Kneiuen BbipaxceHa He na- 
pa3HT0-X03HHHHaH CneiI,H({)HHHOCTb, a ZIOCTaTOHHO IlIHpOKafl 3K0J10r0-({)H3H0- 
jiorHHecKaH cneuHajiH3auHH, KpaiiHe pejman y HacTOHiunx napa3HTOB (Shat¬ 
rov, 2001). Bonpoc O CneiI,H(})HHHOCTH CJIOXCHblH H BblXOJJHT 3a paMKH 3TOH 
CTaTbH. 

BecbMa CBoeo6pa3Hbi h jx axce yHHKajibHbi KpacHOTejiKH h b OTHOiueHHH cbo- 
HX M0p(J)0-({)H3H0J10rHHeCKHX OCOOeHHOCTCH. IlOMHMO Mpe3BbIMaHHO pa3BHTO- 
ro KOMnjieKca 3KCTpaHHTecTHHajibHbix cjiiOHHbix xcejie3 (phc. 2, 2 , 3 \ 3), mto 
CBOHCTBeHHO BceM napa3HTeHroHaM h mto hbjihctch Hapmiy c mmoiue-cocy- 
iuhm poTOBbiM annapaTOM ojihoh m3 rjiaBHeMmHX npejjnocbuiOK juih BbipaSoT- 
kh BHeKHiueHHoro nHmeBapeHHH, y KpacHOTejiOK nponcxojiHT nojiHoe 3aMbiKa- 
HHe MeiHKOBHJJHOH CpejtHCH KHUIKH, He pa3AeJieHHOM Ha (J)yHKUHOHaJlbHO pa3- 
jiHHHbie OTOejibi (phc. 3). 3tot MeuiKOBHjiHbiH opraH BbinojiHeH CTanHOHapHOH 
3nHTejiHajibHOH TKaHbio Hano/ioOHe BbiCTHJiKH neneHH no3BOHOMHbix xchbot- 
HblX H 06 'beZlHHHeT UeJIbIM pm (jjyHKIJHH, B TOM MHCJie M XpaHeHHe B KHllieH- 
Hbix KjieTKax Bcex HenepeBapeHHbix ocTaTKOB Ha npoTHxceHHH ^OBOJibHO zuih- 
TejibHOH xch3hh Kjiemen (jxo 3 jieT) (IlIaipoB, 2000). HecoMHeHHO, KpacHOTejiKH 
o6jia/iaJTH B HCTOpHHeCKOM npOUIJIOM CKB03HbIM KHlUeMHHKOM, HO OTCyTCT- 
BHe Heo6xO^HMOCTH B BblBejjeHHH H3 OpraHH3Ma KaKMX 6bl TO HH 6bIJ10 Kpyn- 
Hbix Mace HenepeBapeHHbix BemecTB KaK pa3 h npnBejro k 3aMbiKaHHio cpe£- 
Hen KHiiiKH. Kto MOxceT coMHeBaTbcu, mto no^oOHau HCKJiiOMHTejibHau uepTa b 
opraHH3auHH 3thx Kjiemen B03HHKJia hmchho BCJie^CTBHe BHeKHiueuHoro nn- 
meBapeHHU? 

HecMOTpn Ha TaKHe HeOjiaronpnHTHbie c no3HUHH c{)H3HOJiorHH ocoOchhocth 
BHyTpeHHero CTpoeHHH, bo mhotom apxaHMHoro h b to xce BpeMH perpeccHBHO- 
ro, KpacHOTejiKH oSHapyxcHBaiOT TeM He MeHee HCKjnoMHTejibHoe 6HOJiorHue- 
CKoe pa3HOo6pa3ne h CTaOnjibHOCTb b peajiH3auHH cjioxchoto xch3hchhoto uhk- 
jia b pa3JiHHHbix KjiHMaTHuecKHx 30Hax 3eMHoro rnapa, mto CBHjieTejibCTByeT 
o hbhom nporpecce rpynnbi b uejiOM. Ilpn 3tom Bcex KjiemeH-napa3HTeHTOH 
C 3KOJIOTO-4)H3HOJIOTHMeCKHX n03HUHH yMCCTHO paCCMaTpHBaTb KaK XH1UHHKOB, 
BHe 3aBHCHMOCTH OT pa3MepOB nOTCHUHajIbHOH XCepTBbl. 

TaKHM O0pa3OM, MbI BHAHM, MTO B CBOCM KpaHHCM BbipaXCCHHH BHCKHUieM- 
Hoe nHiixeBapeHHe cnocoSHO coBepmaTb noncTHHe nyjieca b opraHH3au,HH xch- 
bothmx, h HyxcHO eme BHHMaTejibHO npHTJiHjieTbCH k jipyrHM rpynnaM mjichh- 
ctohothx, MToSbi b nojiHOH Mepe oueHHTb h no3HaTb ero MacuiTaSbi h 3HaMeHHe 
B 3BOJHOUHH XUIBOTHOTO MHpa. MbI paCCMOTpeJIH TOJIbKO caMbie oSiune npeji- 
CTaBjieHHH o TaKOM napajiOKcajibHOM HBJieHHH, KaK BHeKHiueMHoe nniueBapeHne 
h ero OMeBHjiHbie noejiejiCTBHH y Kjiemen. OcTaeTCH eme Macca HepemeHHbix bo- 
npocoB, OTBeTHTb Ha KOTopbie npejiCTOHT b 6yjiymeM. 
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EXTRA-ORAL DIGESTION AND THE PROBLEM OF PARASITISM 
IN PARASITENGONA MITES (ACARIFORMES) 

A. B. Shatrov 

Key words’, extra-oral digestion, morphology, ecology, Parasitengona, Trombiculidae, 
Microtrombidiidae. 


SUMMARY 

An analysis of the extra-oral digestion in Parasitengona being a highly specialized group 
of Acariform mites is carried out from the viewpoint of functional morphology and ecology. 
The significance of the extra-oral digestion in the life strategy of these mites and their larval 
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parasitism is also evaluated. The morphological pre-adaptations of this mode of feeding as 
well as its probable evolutionary consequences are demonstrated by an example of trombi- 
culid mites (Trombiculidae). It is shown, in particular, that parasitism in general may be 
considered as a particular life scenario implying that the feeding preferences of the orga¬ 
nism are evolutionary formed in a close association with other organisms, which provide 
a parasite with a feeding substrate mainly already prepared for utilization. Based on this 
assumption, all Parasitengona, including both larval and post-larval instars, irrespectively 
of the size of their potential victim, preferably should not be considered as parasites, but 
as micro-predators. 
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